ABSTRACT: Transportation infrastructure plays an important role in national development. With such unique geographic environment, bridges become the majority of transportation infrastructure and building the bridges is regarded as one of the most important public construction projects in Taiwan. However, Taiwan is also known as its natural disasters such as earthquakes and typhoons, which will cause severe damage or even destroy the bridges. For example, Houfeng Bridge was torn down by the flood in 2008. In 2009, another bridge -Shuangyuan Bridge -was also destroyed by debris flow. Several lives were lost in these two accidents. Therefore, it is in doubt that traditional Bridge Monitoring System (BMS) could provide sufficient real-time information to competent authorities. In order to mitigate the damage or even prevent any loss of property or life from the disasters, an innovative BMS based on Wireless System Network (WSN) technology is studied and applied for field applications. For the purpose of providing real-time information to competent authorities, an information management platform will also be developed to work with the monitoring system.
Introduction
Taiwan is an island consisting of hundreds of rapid rivers.
Based on the unique geographical environment, bridges are highly required and finally become the majority of public transportation (construction) projects. Since Taiwan is located on the boundary of Eurasian plate and Philippine tectonic plates, earthquake frequently happen. No doubly, it is important to prevent aging bridges, which are easily and highly-possibly damaged or even destroyed by earthquakes, form the deadly earthquakes. Table 1 show the number of earthquakes happened in the past 10 years. 
Innovative bridge monitoring system
In order to collect the data as precise as possible, the instruments used in the Bridge Monitoring System were extremely expensive. That is, it is almost impossible to widely deploy the instruments and the detection area was be used in this research. The most advantage is that there is no " designated direction " between sensors-that is, a sensor can be used not only as a data sender but also as a data receiver. Since ZigBee is sending data via radio wave and there are no obstacles between each sensor when the monitoring system is operated, the quality of data transmission would be assured.
Fig.1 Basic Characteristics of WSN

Experimental field applications
Exposed pile foundation (, as Figure 2 ) has negative impact on the bridge structure and is big threat to the safety.
Unfortunately, it is common in Southern Taiwan. Therefore, it is necessary to install the BMS and then record and carefully monitor the structural vibration and scour depth of foundations. In this study, the selected structure and field application of bridges in southern Taiwan will be examined, the information will be showed in Table 3 . The aim of this research is to provide a bridge instant scour monitoring system. Bridge #3 is one of the exposed foundation bridges caused by scouring; moreover, Bridge #3 is the oldest one of the four and is still in danger due to serious scouring even though the government paid great effort on the replacement. Thus, it is exactly match the scope of this research. can release the warming to potential road users and take action against the damage immediately to ensure the safety for the road users. The deployment of bridge monitoring system is shown in Figure 3 . All of these problems are still need to be solved in further studies and ongoing researches.
Fig.2 Exposed Pile Foundations
In this study, WSN was applied to BMS. As the system develops, all information can be sent to the competent authorities or even the public to achieve our goal -early warning-signal can be sent out before disasters really cause any damage to or destroy the public infrastructures. As the technology becomes more mature, the system can be integrated with smart phones or other portable (or mobile)
devices. The public can receive the information of coming disasters through the website and take reaction immediately to prevent any potential property damage or loss of life. That is, the government can minimize the damage carried by the disasters.
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